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CAPiTAL EXPENDITURES AND CAPITAL STOCKS
itRAFORD BUDDY AND MICHAEL GORT
After examining some conceptual and technical problems in the estimation of industry capital expenditures
and capital ,stoct:s, expenditurec estimates are presented for thirty major industrysectors for/921 -63. Wi'
Then compare alt ernut ire estimates of the growth of capitalstocksfor the sectors during1947 63.The
measurement of capital stocksisshowim to depend upon a theory of production anil numerous additional
assumptions.
This paper has three components. First, it examines some conceptual and technical
problems in the estimation of capital expenditures and capital stocks by industry.
Second, it presents capital expenditures estimates for thirty major industry sectors
for 1921-63 a body of data that should prove of interest because of its extensive
historical coverage. These data were developed primarily in estimating capital
stocks, but may prove useful in studies of investment demand as well.t Third, it
briefly compares several alternative estimates (including our own) of the rate of
growth of capital stocks in the 1947-63 period for the thirty industry sectors. This
comparison illustrates a recurring theme of the paper, namely that capital stocks
are midway between an observable phenomenon and a state of mind. One can
touch and see the tangible assets, but to measure tlicni in consistent units requires
a theory of productcn and a host of assumptions.
In developing stock estimates, decisions made by data compilers which
appear to be based on technical data characteristics, in fact often imply a specific
theory of production. One must, therefore, keep in mind that other theories lead to
other stock measures (and some theories imply there are no general or aggregate
measures of capital at all). But the problem does not end with the choice among
production theories. For each theory there is a range of possible estimates or
assumptions about variables such as economic life, obsolescence rate, price changes,
etc. that affect the measures of capital. Thus if one multiplies the number oftheories
by the number of empirical estimates consistent with each, the range of potential
measures of capital becomes indeed wide. It, therefote, behoves the user of capital
data to exercise much care in his choice of measures.
(A) MEASURES OF INVESTMENT EXPENDITURES
In the past, the scarcity of data on capital outlays has understandably led
economists to ignore important questions of definition and scope in the measures
they have used for analytical purposes. Since a choice among measures did not
exist, there was little to be gained from discussing alternatives. As alternative
* Acknowledgements are due to Daniel Creamer for suggestions for improvements and to the
Bureau of Economic Analysis of the U.S. Department of Commerce for assistance in the development of
the basic data. The data were developed under auspices of the tnleragcncy Study of Economic Growth
but they are not "official series" and the authors take sole responsibility for them.
The annual estimates of capital for each industry, the underlying investment series for t92l-63,
and a detailed discussion of estimation techniques may be found in R. Boddy and M. Gort, Tue Derira-
tion of lnrestmenr Expenditures and Capital Stocks (mimeographed).
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measures are developed, however, the choice of a measure can be adapted more
effectively to its contemplated uses, and the differences among the available
statistical series are far from trivial.
An important aspect of the general problem of selecting an optimal measure
is that the choice of a particular source of information frequently determines the
definition and scope of the variables---a fact that should be given some weight when
selecting a series for capital outlays. The choice ofa measure must depend not only
on the accuracy of the underlying data but on the relevance of the data for a given
analytical use. The decision is complicated by the fact that greater accuracy and
greater relevance may be conflicting criteria.
A fundamental issue in the choice of a measure of investment dependson
whether one is interested in estimating variations in investment demandor,
alternatively, changes in capital inputs. As we shall presently see, survey-based
estimates are generally designed to generate measures that are best suited for
examining the first question, while estimates based on accounting statements2
(on which we relied for our estimates for the manufacturing sector)are better
suited for the second.
From the standpoint of the contribution ofinvestnient to current demand,one
needs a measure of the current flow of producer's goods. To theextent that progress
payments for construction of plant and equipment are synchronous with work
carried out, actual expenditures as reported in capital expendituresurveys should
approximate the desired measure of investment. On the other hand, forthe
analysis of the relation of inputs to output, it is only when plant andequipment
are fully installed that they contribute to production. In general, balance sheet
values as reported to the Internal Revenue Service (asource of information used
by us) represent installedcapacitysince uncompleted and non-operative investment
projects cannot be depreciated for taxpurposes. Hence, measures of investment
derived from successive balance sheets basedon tax returns yield a pattern of
investment over time of greater relevance thansurvey data for the study of pro-
duction relations. Lags between expenditures andfinal installation are at times
considerable, and explain some sizeable differences inthe pattern of investment
over time shown by series derived from balance sheet data, suchas ours for manu-
facturing industries, and investment series basedonsurveydata, e.g. capital
expenditures reported in the OBE-SECsurveys or in the Census Bureau'sAnnual
Surt'ev Manufactztres.
Another and closely related issue is whetherpurchases of used property
should be added and sales of usedproperty subtracted from a measureofinvest-
ment. Once again, from the standpoint of measuring inputs,used property is as
relevant as the newand, once again, thesource of the data determines their scope.3
For example, Census dataon capital expenditures show an industry's purchases
ofeither new or used property, butnot the industry's sales of used property. The
2 Thisinvolves taking the first difference betweensuccesstve balance sheet values of net fixed
assets and adding the annual depreciation charge.
A general problem in measuring capitalinputs with data on investment arises from thecommon use by one industry of capital goods purchased by other industriesor by governments This difficulty
affects all the series and adjustmentsare hard to make because data on rentalpayments-.-.-a measure of the services of such inpuis--are. at best,incomplete. A far more comprehensiveset of rental payment
estimates. integrated with capital stocks, willsoon be published by Daniel Creamer
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some of the respondents to the survey include purchasesof used property. Capital
expenditures derived from successive balancesheets include used property butarc,
automatically, net of the sales of suchproperty. Hence, in this respect, theyare at
least conceptually closest to the desiredmeasure of capital inputs at the industry
level.
The various estimates of capital expenditurescan be usefully classified by
whether the records are those of the purchaser ofthe capital goods or the seller,
whether the information was elicited expresslyto meet the needs of expenditure
estimation or arose to meet other purposes suchas taxation and (3) whether the
estimates of expenditures are for the companies ofan industry or for the plants
classified in that industry.
The principal advantage of investment informationderived from sellers'
reports is that it permits annual breakdowns of equipment bytype. Indeed, the
so-called commodity flow estimates of investmentas published for the United
States4 depend upon a detailed breakdown ofmanufacturing output by equipment
class. The more detailed the information, themore reliable are the allocations
between investment and consumption goods. Except forthese commodity flow
estimates, annual breakdowns of equipment expendituresare available for only a
few industries, based on privatesurveys, and are limited to very broad categories
of equipment types. Census survey dataon investment in manufacturing contain
only a distinction between plant and equipment.
While estimates of investment basedon sellers' reports are tich in detail with
respect to the types of capital goods sold, they atpresent contain almost no
information about the identity of buyers. Consequently,they do not lend them-
selves to the estimation of capital expenditures by theinvesting (purchasing)
industry. Breakdowns of capital outlays by industry,therefore, depend either upon
direct survey data or upon accounting data fromwhich investment flows can be
derived.
The advantage of direct capital expendituresurveys rests in the opportunity
to tailor the information collected to the needs of thesurvey. Thus there are fewer
accounting problems to be resolved, though thereare indications that the reports
of some firms even in directsurveys may be affected by accounting revaluations.5
The chief disadvantages of survey dataare first that they are usually based on
samples and are thus subject to samplingerrors, second, effective control over the
reports to the survey is often difficult6 and, third, except fora few regulated
industries, continuous series begin only in the late 1940's.
Private business investment as rcportcd in the national income estimatesof the US. Department
of Commerce is estimated in this way
For example, the discrepancy between the Interstate Commerce Commissionsurvey 01 railroad
capital expei,f..rec(based on repor:s ofall regulated railroads) for 1959, 1960, and 1961 andthe OBE-
SEC survey data approx;.'et.e revaluations that railroads made in those years because of mergers
and consolidations.
6 The difficulties ofcontrol are probably reflected in the occasional estimates of investment based
on survey data that seem highly implausible. For example, Census estimates of investment showa
median year-to-year change for food products in 1958-61 of less thanone percent, for leather and leather
products in 1958-62 of less than three percent, and for stone, clay, and glass productsin 1959-62 of
less than three percent. For the same periods. ORE-SEC estimates for food products showeda median
year-to-year change of roughly eleven percent and for stone, clay, and glass products of roughly
seventeen percent. OBE-SEC estimates were not available for leather products. but our estimates show
a median year-to-year change for 1958-62 of twenly.two percent for that industry.
247For analytical purposes, there are valid reasons for choosing both the com-
pany and the plant as the relevant unit of observation. Plants are generally more
homogeneous than companies both with respect to products and technical
processes. Consequently, the parameters of production relations are likely to he
more stable when based on industry data derived from a classification of plants
rather than of firms. On the other hand, companies are the basic decision units.
For a study of investment decisions, the company is a more appropriate unit of
observation to the extent that financial variables are relevant or to theextent
there are inputs that are common to more than one plant. Indeed, certain equip-
ment purchacs are not fully allocated to individual manufacturing plants. Examples
of this would be purchases of motor vehicles, office furniture, business machines.
aircraft, etc. The problem is complicated by the fact that Census investmentdata
currently do not include the purchases of central administrative offices.
All these differences yield more than trivial variations inthe measures them-
selves. For example, if we take the direction of change inthe level of investment in
man utàcturing for each year in the 1949-63 period, we find that OBE-SEC' series
agree with the Census series only ten out of a possible fourteen times. Whilewe did
not examine quarterly data, differences for shorter intervalsare likely to be even
greater.
In Appendix Table A, we present historical dollarcapital expenditures
1921-63 (for the specific SIC classificationsee Appendix Table B).
(B) CAPITAl. STOCKS
As noted earlier, capital stock estimatesvary considerably depending on
the sources of information and estimatingtechniques used. Besides the choice of
the underlying investment series, the keyelements in our estimates of capitalare
breakdowns of investment accordingto equipment types and structures, price
deflators, the economic lives ofassets, and for measures of net stocks, "capital
consumption." We first briefly examine the relationbetween theory and measures.
Second, we indicate the sources of informationused for deriving the above-
noted key elements and how these elementswere combined to generate the several
classes of capital shown in our tables. In SectionC, we present a comparison ofour
estimates with those of others.
While our measures extend therange of available capital measures, the'
represent only a small set of all those that could begenerated by currently known
theories and plausible assumptions aboutthe facts. However, the data developed
can be used to compute many measures of capital other thanthose generated by us.
For the widest choice ofmeasures based on our data one woulduse only the
information on capital expenditures ofAppendix Table A and introducesuch
other assumptions or estimatesas seem appropriate.
The capital series we developedare all variants of the now familiar "perpetual
inventory" capital stocks. Thesestock estimates, as indeed virtuallyall capital
estimates currently in use, combine intoaggregates (at least for industries) various
categories of equipment as wellas capital goods of different vintages. The formal
theoretical conditions under whichsuch aggregation is tenableare quite restrictive
The conditions under which themaximized value of aggregateoutput can be
248written as a function of labor and a homogeneous aggregatecapital have hcn
developed by L.eontiei and by Fisher.8 Where thereare multiple types of capital
goods and where these goods are of varying vintages, Fisherhas shown that one of
two conditions must be satisfied. Either all capital inputs butone must he variable
that is, allocable as is labor (with variable factor proportions)across the plants
defined by the one remaining capital inputor, alternatively,that for each vintage,
the aggregate capital must be composed of componentsamong which the marginal
rate of substitution is independent of the amount of labor employed.
The restrictiveness of the above conditions is reflectedin the fact that they
preclude fixity of factor proportions cx post. That is, theypreclude the plausible
assumption that often the combinations in which various types of capital goodsare
used in a given production process cannot be varied aftera plant has been built.
Nevertheless, even though the formal conditions for aggregationare not met,
capital stocks such as those we developed niv still be useful fora Variety of rough
approximations. For example, they may permita rough scaling of the impact of
investment streams on the relation of aggregate labor input toaggregate output.9
(i) Depreciation, Obsolescence, and Economic Lues
Table 3 shows estimates of growth in capital in bothgross and net form. A
gross stock in the context of production relationsmplies that the productivity of
capital goods remains unchanged until their retirement.This presumption is
reasonable as an approximation only if obsolescence is negligible and ifmain-
tenance expenditures are sufficient to offset the effects of the physical deterioration
of capital goods on output.
In some instances, economists have introducedmeasures of net stock in an
analytical framework in which technical change is assumedto be "disembodied"
--that is, independent of improvements in new as compared with old capital goods
and, hence, independent of new investment. This procedure is tenable onlyif
depreciation measures physical deterioration in capital goodsas contrasted with
obsolescence. On this assumption. however, estimates of net stockscannot be
based on generally used depreciation rates which, in turn, derive from estimates
of the economic life of capital goods. As Table I shows, the economic life ofmost
classes of equipment does not exceed fourteen years. If depreciation is computed
on the basis of the double declining balance method. Table I implies a depreciation
rate for most types of capital goods of more than fourteen percent a year. andOfla
straight line basis, a depreciation rate ofseven to ten percent a year. Such rates of
decline in the economic value of capital goods cannot be attributed plausiblyto
physical decay especially since maintenance outlays tend to offset the etI'ects of
deterioration. Accordingly, it is reasonable to assume that most depreciation
implied by estimated economic lives results from obsolescence. Thus, theuse of
such depreciation rates is inconsistent within the framework of a model that
specifies technical advance as being of the disembodied type.
'W. Leontief. 'introduction to a Theory of the internal Structure of Functional Relationships."
Ecoiion,ejrjc0, 1947.
8 F. Fisher, "EmbodiedTechnical Change and the Existence of an Aggregate Capital Stock."
ofEconomic Studies, 1966.
J. K. Whitaker, "Vintage Capital Models and Econometric Production Functions." Reulew q
Economic Studies, 1966.
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All Other Equipmeni (excluding electric and gas utilities)
Structures
Electric and gas transmission plant and equipment
Electric distribution plant and equipment
Electric production plant and equipment
All other electric and gas utility plant and equipment
Median for all industries using the relevant plant and equipment.
Source Developed from data in R Boddy and M. Gort, The Deriration
of Inresinient Expenditures and Capital Stocks (mimeographed).
A frequent objection to economic lives drawn from tax data is that there ts an
incentive for the taxpayer to underestimate economic life. Efforts, however, to
underestimate economic life are constrained by Internal Revenue Service rules
which seek (apart from explicitly intended acceleration) to approximate in the
allowed economic lives actual practice. That lives used for tax purposes do not
generally underestimate seriously actual practice is reflected in the fact that
economic lives on the basis of which depreciation is computed for financial reports
to stockholders do not deviate much from those used for tax purposes. The
managerial incentive in reports to stockholders is usually to show favorable profits
with the result that one might expect a bias in such reports opposite to that
associated with tax data. The Internal Revenue Service does not require deprecia-
tion used for tax purposes to be the same as that employed in corporate reports to
stockholders. Notwithstanding these facts, F.T.C.S.E.C. for manufacturing
corporations, based on a sample survey but with depreciation reporting probably
similar to that made to stockholders, show that depreciation charges were 11.6 per-
cent of net plant and equipment in 1956, 11.1 percent in 1960, and 12.0 percent in
1963. This is roughly midway between the ratios we computed on the assumption
of straight line and double declining balance depreciation (Table I).
To be sure, economic lives estimated for tax purposes are only rough guesses
or approximations of actual experience. This is reflected partly in the changes in
estimates of economic life that occur over time. Generally, it appears there has
been a gradual shift to shorter estimates and this, in turn, is reflected in the changes
in the Treasury guidelines over time. In our computation of capital, we have
'° U.S.F.T.C. and S.E.C., Quarterly Financial Report. Table 8 for first quarter reports for 1964














10assumed that these changes reflect primarily changes in the estimatesrather than a
gradual shortening of economic life itself. This is a conservativeassuniption and
others, as we indicate later, believe that there has beenan actual reduction in
economic life.
Estimates of economic lives do not yield uniquemeasures of depreciation
since the latter depend also upon the way in which the originalcost of an asset is
allocated over its life. Moreover, the importance of variousasset classes as com-
ponents of the capital stock varies greatly. However, Table 2 shows that formost
industries the annual depreciation, whether computedon a straight line or on a
double declining balance basis, is a substantial fraction of the net stock ofcapital.
These computations are based on estimated economic life andare not the de-
preciation rates derived from actual Corporate accounts. Thus theimplied
TABLE 2
RATIOS OF ANMJAL DEPRECIATION ChARGES TO T}IE NET CAPITAL SS0CK.
1950 ANt) 1960
NA. not available.
Both net stock and depreciation computed on the assumption of straight line depreciation.
2 Bothnet stock and depreciation computed on the assumption of double declining balance
depreciation.
Source: Net stock and depreciation based on estimated lives as shown in R. Boddy and M. Gort.
The Der,rcjtion of Inrestment Expenditures and Capita! Stocks (mimeographed).
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Industry Ratio I Ratio 22
1950 1960 1950 1960
Food Products 0.080 0.090 0.110 0.118
Tobacco 0.085 0.089 0.11 I 0.121
Textiles 0.074 0.084 0.108 0.114
Apparel 0.097 0.117 0.136 0.149
Furniture 0.094 0.093 0.121 0.124
Paper 0.072 0.075 0.102 0.103
Printing and Publishing 0.082 0.091 0.114 0.119
Chemicals 0.091 0.104 0.127 0.137
Rubber 0.099 0.100 0.131 0.135
Leather 0.092 0.104 0.130 0.139
Stone, clay and glass 0.080 0.080 0.106 0.111
Primary metals 0.070 0.068 0.095 0.092
Fabricated metal products 0.08 I 0.084 0.110 0.113
Machinery (except electrical) 0.095 0.106 0.131 0.141
Electrical machinery 0.086 0.092 0.121 0.122
Motor Vehicles and parts 0.090 0.104 0127 0.136
Aircraft and parts 0.139 0.117 0.169 0.161
Other transportation equipment 0.086 0.098 0.108 0.116
Petroleum 0.095 0.105 0.135 0.138
Mining 0.085 0.095 0.122 0.131
Railroads 0.065 0.076 0.081 0.098
Water transportation 0.124 0.111 0.165 0.147
Airtransportation 0.268 0.209 0.336 0.316
Electric utilities 0.053 0.047 NA. 0.065
Gas utilities 0.046 0.043 0.064 0.068
Telephone o.oii 0.070 0.099 0.097
Broadcasting 0.135 0.t33 0.203 0.1 83
Contract construction 0177 0.t89 0.258 0.261
Wholesale trade ui115 0.124 0.167 0.163
Retail trade 0.099 0.108 0.144 0.144obsolescence rateisa'suned to he constant for each equipmentcIa'',i thin each
iiidttstry.
In our data, a separate economiclife was estimated for structures and for the
various equipment types,for each industryAll equipment of a specified type,
industry, and vintage. wasassumed to he retired at the same ti inc. However, since
investment in eachindustry was divided into anumber of components with
different lives, the assumedretirement of an industry's total investment of a given
vintage was spread over aconsiderable span of years.
The procedure used is perhapsinferior conceptually to asSunlinga distribution
ofretirements for each classof equipment within each industry. It is, however,
clearly preferable to alternativeestimates made by sonic scholars in which a
normal distribution of retirementsis assumed for investment expenditures
aggregated across all equipment types.This is because capital outlays tend to be
heavily concentrated in a few equipmentclasses and the average lives of the various
equipment types differ greatly. Hencethe distribution of retirements over time for
equipment of a given vintage cannotapproxiniate a normal distribution.
(C) COMPARISONS OF GROWTH RATES FORMEASURES OF CAPITAL.
Table 3 presents growth rates of capital stockscomputed in several ways as
well as comparisons, wherever possible, of these estimateswith those developed
by CreamerU and Hickman,t2 the onlyother capital series with comprehensive
industry detaii published for the United States.An interesting feature of the
estimates is that for most industries the annual growth rates of gross stocks did
not differ greatly from those of net stocks. Our estimatesof net stocks, however.
reveal fairly consistently a higher growth rate than the comparable estimates of
both Creamer and Hickman.
There are several reasons for the differences in the estimates. Creamer's
measure of capital are deflated book values of net fixed capital asreported in the
Internal Revenue Service,Statistics ofIncome. Thus the growth rates are reduced
relative to those of our estimates by the fact that depreciation practices implicit
in reported book values changed somewhat over time towards shorter econonlic
lives. Moreover, Creamer uses a complex method of price deflation which depends
upon estimatesofeconomic life. The assumed life for all structures in his computa-
tions is fifty years as compared to our average of roughly thirty-three years. As a
result, he assumes that the stockof1947 is composed of much older capital than is
implicit in our computations. This in turn increases his deflator generating a
capital stock for 1947 significantly larger than ourshence the slower growth rate
after 1947.
Hickman's estimates, though of the perpetual inventory type, also reflect
assumed changes in the economic life of assets over time. Hickman depreciates all
assets purchased before 1946 at a lower rate than all assets purchased after 1946.
This assumption of two depreciation rates reduces the growth rate of his estimates
Daniel Creamer. Capital and Out pu Trends ui Al anufacturing industries. 1580 1 94. Occasional
Paper 41, National Bureau of Economic Research, New York. 1954.
12 Bert G. Hickman, Growth and Stabilityof the Postwar Ecoiwiny. Brookings iniiiitiiofl. Washing-
ton, D.C.. 1960.
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Gross Net Net Nt Nci Net
Stock Stock' Stock Stock: Stock Stock
1947 631947 631953 601947 61)1953 601947 60
Computed with straight line depreciation.
Computed with double declining balance depreciation.
Computed mainly on the basis of straight line depreciation.
NA. not aailable.
Source: Based on data in R Boddv and NI. (ion. i'hi Denial ion o/ Jiitt(nieiit 1..1t'nd,tur,'.s and
Cupit1 Stocks (nmimeographedj.
relative to ours. Further, his data for the underlying investment streams showa
smaller rise in the 1947--60 period than the rise reflected in the investment series
developed by us and shown in Appendix Table A.
An especially awkward corner in the construction of capital stocks is deflation
of capital expenditures for changes in prices. For the dellation of equipment we
used various producer's durables price indexes. For structures we used a con-
struction cost index. This structures price index is clearly inadequate. It fails to
reflect productivity changes in the construction industry. Recently new indexes
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Food Products 2.85 2.45 2.05 1.95 -. () 09 0 14
Tobacco 3.36 3.93 5.68 3.26 5.10 N A
Textiles 117 1.63 1.41 1.58-4.8s -0.17
Apparel 2.93 2.02 .50 (1.74 1.43 N A
Furniture 1.95 2.69 3,4(1 2.67 2 25 N A
Paper 5.34 5.95 6.56 6.34 4.25 4.98
Printing and Publishing 3.40 3.88 3.62 355 3.31 N A
Chemicals 4.64 4.59 3.88 4.62 2.8 2 14
Rubber 4.19 3.93 5.17 2.62 312 I7
Leather 2.86 2.67 1.6(1 1.81 - .02 NA,
Stone, clay and glass 4.90 6.05 7.95 6.56 693 202
Primary metals 3.83 3.81 3.52 4.57 3.00 501)
Fabricated metal products 5.17 5.85 5.07 6.12 2.10 N A
Machinery (except electricall 4.36 3.76 176 3.79 1.74 352
Electrical Machinery 5.29 4 79 114 4.24 (142 3
Motor Vehicles and parts 5.49 4.50 4.21 5.1(1 2.26 4 21
Aircraft and parts 8.88 7.58 1.00 8.43 N.A. NA.
Other transporlation
equipment -0.47 1.42 -2.91 -- 3.17 2.48 NA.
Petroleum 5.34 4.64 3.76 5.15 NA. 4.81
Mining 6.63 6.12 7.6(1 7.10 NA. NA.
Railroads -- 1.35 - 1.79 -2.26 -1.23 NA. -1.00
Water transportation 2.23 1.70 3.36 1.53 NA. NA.
Air transportation 10,58 8.20 18.08 960 NA. NA.
Electric utilities .79 5.22 4.76 NA. NA. 6.39
Gas utilities 620 7.69 6.20 8.85 NA. NA.
Telephone 5.5(1 6.29 6.41 6.56 NA. NA.
Broadcasting 8.56 9.15 9.77 111.53 N A. NA.
Contract construction 9.85 9.25 8.93 8.75 NA. NA.
Wholesale trade 7.30 6.85 6.29 7.05 NA. NA.
Retail trade 5.35 5.62 5.02 5.29 NA. NA.y
b
have become available and may be used for future capital series by industry How-
ever, there is no generallyaccepted set of adjustments now. And until there isa
major intellectual breakthrough on the whole question of capital productivity or
the quality of capital (the dual of the price index) agreement is not likely to be
forthcoming. However, given a new set of price indexes, approximate adjustments
can be made directly to the growth rates of our capital series.
(D) CAPITAl. STOcK FORMULAS
All our capital stock measures were summations of the various components
(structures and equipment types) of annual investment streams.tIn any summa-
tion, the number of successive investment expenditures for each investment com-
ponent or asset class can be determined by the economic life of the asset class.
Three types of capital measures were developed: gross stocks, net stocks with
"declining balance" depreciation and net stocks with "straight line" estimates of
depreciation. The differences among the measures arise from the differences in
weights that are given to investment expenditures of various vintages.
The total capital for an industry is the sum of the stocks of the various asset
classes. That is,
(i) K(t) = K)r)
where K(t) = the total stock of the l'th industry at time t and K4t)= the stock
for asset class] in that industry at time 1.
For both gross and net stocks we have the general formula:
K3(t) = (t)(t -
= i - 8 + I
o = the economic life of the j'th asset class andv = the vintage of the investment
expenditure for the asset.
For gross stocks, the weight w(t- r) is unity, there being no depreciation for
assets not as yet retired. For net stocks with straight line depreciationthe weights
are:
Ii - v (iii) (tJ,(t - v) = 1-
since, as is customary, only halfa year's depreciation is taken for
investment expenditure.
F'or net stocks with double decliningbalance depreciation,
taking half a year's depreciationfor the most recent investment,
given by the formula:
3 Whilethe investment series we derivedwere for aggregate expenditures not broken down by
equipment type, an investment expenditurematrix was applied to these series. The matrix is shown in







' ojHowever, a somewhat arbitrary procedure, but one consistent with current practice
in computing depreciation for tax purposes, was used. There is a point at which
straight line depreciation of the remaining balance (after double declining balance
depreciation has been deducted) over the remaining years of economic life leads to
a higher depreciationcharge than generated by the double declining balance
method. At that point, the depreciation method shifts to a straight line basis and
the asset, accordingly, is given a finite life. This procedure leads only to relatively
small differences in the level and changes over time in net stocks compared to the
level and movement of a series with an unmodified double declining balance de-
preciation.
American University
State University oJ New York at Buffalo, and
National Bureau of Economic Research




GROSS CAPItAL EXPFNDITURFS BY INDUS1RY, 1921-63




Products Tobacco Textiles Apparel Furniture Paper
1921 308.2 2.0 175.3 8.2 19.8 62.4
1922 138.5 3.8 104.0 7.3 17.6 56.6
1923 268.2 6.2 201.2 11.2 26.9 86.9
1924 69.4 6.8 74.0 9.6 23.2 75.7
1925 178.1 4.1 79.4 11.9 28.8 94.4
1926 110.2 4.9 30.6 16.4 39.7 131.3
1927 142.0 6.3 61.5 17-2 41.6 104.6
1928 146.6 13.6 40.3 14.1 34.3 166.1
1929 124.8 10.6 19.2 19.9 48.6 203.5
1930 284.3 11.8 22.9 18.1 44.7 94.8
1931 148.4 5.8 3.4 9.9 16.7 12.8
1932 111.6 5.3 27.6 8.7 14.8 68.3
1933 172.2 0.7 43.4 8.0 17.5 19.0
1934 138.4 1.0 27.5 7.8 207 45.4
1935 131.6 5.1 58.5 16.2 25.1 68.0
1936 262.4 4.8 115.5 15.2 63.8 85.2
1937 336.7 13.5 97.5 10.1 17.8 110.3
1938 274.7 5.3 31.5 10.8 30.0 78.0
1939 216.3 10.7 60.4 53 34.0 77.1
1940 360.5 8.6 74.4 36.5 45.6 122.7
1941 252.1 4.8 111.8 50.8 6.3 125.0
1942 234.9 2.8 85.5 33.8 18.6 109.7
1943 131.1 4.8 23.9 6.3 7.0 34.7
1944 161.2 1.3 44.9 12.2 29.7 40.8
1945 376.2 5.9 120.5 36.0 54.8 123.5
1946 898.3 17.3 338.0 128.6 61.4 307.1
1947 1048.5 27.0 497.3 122.0 77.8 467.9
1948 1006.0 22.9 579.8 99.4 85.0 495.2
1949 719.0 18.2 407.1 53.5 347.3
1950 967.3 11.0 376.4 82.4 92.3 374.6
1951 891.7 16.8 487.1 83.1 90.7 624.6
1952 633.9 11.4 269.3 76.4 93.0 456.1
1953 422.3 12.2 300.2 53.6 73.1 490.6
1954 859.3 24.3 223.4 92.9 100.5 681.1
1955 937.6 22.3 514.2 111.9 143.3 738.6
1956 869.8 34.7 374.5 77.8 110.5 1027.6
1957 1100.9 41.6 141.5 53.1 115.6 1107.6
1958 1194.6 41.7 116.6 126.5 132.8 755.6
1959 1476.9 57.8 257.3 128.8 195.9 680.0
1960 1096.8 36.7 379.4 99.3 145.6 1088.2
1961 1556.2 45.6 195.8 138.5 111.2 805.7
1962 1515.9 59.2 339.3 207.0 144.2 908.6
1963 1558.8 69.8 505.6 127.0 238.0 961.1APPENDIX TABIS Aeontinued)
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14.1 98 86.2 248.!
1927 98.8 142.9
14.3 136 1208 297.1
1928 99.6 142.6
20.7 14.3 1306 3153





437.6 42.3 26.0 67.8 241.7
1931 36.0
372.0 27.8 9.4 153.7 475.8
1932 54.6
897.5 14.3 6.1 551 3080
1933 37.1





133.4 14.8 3.6 31.6 104.3
1936 64.3
88.3 17.3 10.1 172 280.9
1937 64.4
212.3 5.7 7.8 550 219.2
1938 43.6
216.9 30.7 1.5 95.6 204.5 81.5 19.0 5.1 44.3 148.1
1939
1940
45.2 198.3 54.5 49 607 138.6
1941
94.0 268.4 77.2 20.1 0.2 146.3
1942
39.0 278.3 44.5 18.9 667 529.5
1943
60.1 223.9 66.1 152 67.8 321.1 82.! 159.5 42.5 4.8 21.3 1339.8
1944
1945
13.9 143.0 105.3 10.9 22.1 291.8
1946
59.0 402.5 70.7 22.4 8.5 346.5
1947
147.9 714.7 101.0 51.6 240.0 523.2
1948
389.7 862.! 132.2 59.9 3604 976.8 326.3 869.5 82.9 77.9 247.2 1096.4
1949
1950
280.9 8724 61.6 41.4 159.3 7402
1951
250.0 557.9 83.8 22.8 2570 715.7
1952
229.3 1100.1 133.4 39.7 411.3 1392.5
1953
211.1 1339.8 132.2 38.4 2942 2166.2
196.6 1104.7 86.6 30.7 456.9 1645.4
1954 208.9 977.9 135.3 34.7 437.0 1188.2 1955
1956
352.1 1486.8 198.8 49.5 623.4 1289.6
1957
394.9 1503.3 173.1 65.6 8364 17063
403.7 i9l5.9 245.7 55.7 886.4 2832.9 1958 405.4 1548.3 237.9 39.5 634.5 18799
1959 437.2 1554.8 231.0 68.5 711.7 1087.0 1960 583.3 1757.3 297.5 83.6 846.4 2244.7 1961 2..2 1685.3 283.1 73.4 6755 1604.9 1962 647.8 2176.1 391.1 83.5 743.6 1485.1 1963 687.9 2077.4 373.7 101.6 967.9 1422.2APPENI)IX TABLE A continued)
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1921 39.6 52.1 16.6 3.7 5.8 18.7 249.8
1922 35.7 47.2 15.0 6.1 5.2 17.0 252.4
1923 55.3 73.3 23.3 31.9 8.2 26.4 394.1
1924 48.2 64.2 20.4 26.6 7.2 23.1 277.0
1925 60.7 81.2 258 500 9.0 29.2 363.0
1926 84.7 113.8 36.1 l0I.l 12.7 49.9 535.3
1927 89.7 120.8 38.3 86.8 13.5 414 557.7
1928 74.7 101.1 32.1 93.0 11.3 36.1 477.9
1929 106.6 145.0 45.9 85.6 16.2 52.! 689.2
1930 97.8 133.0 42.1 21.3 14.9 47.8 588.8
1931 43.1 43.0 6.3 11.2 4.6 27.2 316.8
1932 38.2 37.8 9.1 11.4 4.1 10.8 288.6
1933 10.8 31.9 10.1 13.0 3.4 9.1 204.7
1934 59.8 59.3 14.2 36.1 6.4 17.0 351.6
1935 80.9 56.8 18.9 39.3 4,4 39,3 311.7
1936 116.8 110.7 37.0 85.0 21.6 39.6 432.1
1931 75.4 151.3 65.0 119.0 S.' 12.7 723.8
1938 72.8 84.7 32.2 36.8 7.4 24.4 459.3
1939 23.9 128.7 31.9 56.7 18.5 75,9 205.2
1940 75.7 179.9 55.6 98.3 73.1 45.0 488.9
1941 68.1 289.8 98.5 116.1 90.8 36.7 451.2
1942 57.2 255.2 76.7 61.3 46.9 41.1 411.0
1943 61.6 128.0 52.5 40.7 156.7 66.2 638.8
1944 70.9 129.9 73.2 71.3 42.5 93,5 716.3
1945 87.0 262.3 100.6 1792 148.0 89.2 929.0
1946 212.2 749.6 296.1 351.4 20.9 215.0 1121.2
1947 197.4 661.9 299.3 364.5 19.3 54,9 1704.8
1948 341.2 627.0 231.8 312.2 34.2 109.3 2524.0
1949 213.8 443.0 16L7 142.4 29.9 52.9 1773.4
1950 286.0 514.0 189.1 300.2 88.7 38.3 1375.1
1951 459,3 758.6 313.9 567.8 363.8 40.6 2508.3
1952 274.9 664.9 409.9 636.2 689.0 93.8 2361.8
1953 380.2 831.6 402.6 418.8 569.8 56.5 2379.8
1954 359.9 771.4 181.6 699.6 261.2 90.2 2712.1
1955 425.1 924.4 382.5 540.1 332.0 72.6 3004.9
1956 540.7 1174.9 497.4 1199.5 406.7 79.1 3817.5
1957 738.2 1106.3 384.7 653.7 418.0 75.7 3468.6
1958 296.4 1000.2 321.9 375,7 236.3 80.3 2965.1
1959 577.1 1117.2 432.! 372.5 235.9 67.5 2896.8
1960 657.5 1066.9 583.6 584.7 281.3 75.8 2807.4
1961 771.1 1021.2 620.6 384.2 175.3 117.4 3205.0
1962 852.8 1226.2 434.7 536.7 234.1 194.0 3353.3
1963 507.8 1204.1 797.7 760.2 568.2 164.2 3407.2Water Air
Trans- Trans- Electric Gas Year Mining RailroadsportationportatioriUtjljtj UtilitiesTelephone
1921 58.7 591.0 305.6 N.A. 271.0 939 2130 1922 91.9 518.0 143.6 N.A. 383.8 112.7 245.5 1923 113.6 1103.0 115.8 NA. 693.4 182.4 298.2 l94 84.3 972.0 89.2 NA. 791.6 190.0 359.8
1925 91.8 791.0 89.2 1.2 736.6 172.0 355.7 1926 122.2 887.0 122.9 2.6 669.5 180.1 371.6 1927 106.6 804.0 91.4 6.5 683.1 176.6 353.6 1928 115.4 727.0 90.3 16.4 649.9 1679 4048
1929 139.7 860.0 109.8 26.7 699.4 199.9 556.8 1930 85.0 834.0 133.8 17.7 769.0 190.0 548,9 1931 26.0 349.0 98.3 14.7 469.4 1110 337.0 1932 19.0 166.0 21.2 18 233.6 84.0 177.5 1933 21.0 112.0 25.8 4.4 128.7 44.0 98.0
1934 33.4 180.0 26.1 7.7 140.0 530 1127 1935 31.2 171.0 11.1 8.6 187.1 60.0 1308 1936 196.0 328.0 70.9 17.6 291.9 90.0 180.8 1937 193.2 565.0 58.9 10.0 454.1 97.0 261.8 1938 52.2 273.0 151.7 2.8 395.1 79.0 236.7
1939 59.7 267.0 70.9
1940 284.4 462.0 71-6
1941 349.1 566.0 61.0
1942 72.4 684.0 53.3











1949 401.8 1357.0 157.5
1950 702.8 1129.0 14.6
1951 723.8 1487.0 219.5
1952 495.5 1416.0 107.7
1953 289.4 1327.1 132.3
1954 1187.1 911.5 154.7
1955 1208.2 990.1 189.0
1956 809.4 1336.8 184.7
1957 1256.7 1562.9 211.9
1958 937.3 853.3 349.0
1959 1633.0 1140.7 332.9
1960 991.9 1740.4 418.4
1961 1134.4 1121.2 208.9
1962 884.2 869.2 357.1
1963 854.6 1114.5 268.0
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APPENDIX TABLE A (continued)
GROSS CAPITAL EXPENDiTURES BY INDUSTRY, 1921-63
(millions of dollars) 1-listorical Prices
Contract Wholesale
Year BroadcastingConstruction Trade Retail Trade
Source: Described in R. Boddy and M. Gort. The Derivation of Intesiment
Expenditures and Capital Stocks (mimeographed).
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192' 6.4 8.6 6.0 20.1
1922 6.4 9.7 22.5 75.6
1923 9.7 71.5 24.9 83.9
1924 10.8 92.4 31.2 105.2
1925 11.9 113.4 56.5 190.2
1926 13.0 146.7 40.3 135.9
1927 14.0 156.3 58.2 196.2
1928 15.1 791 104.5 352.1
1929 16.2 181.5 120.7 406.5
1930 17.3 120.5 52.3 176.1
1931 7.5 80.3 67.5 161.4
1932 4.6 27.8 29.9 74.6
1933 7.5 13.5 18.7 36.5
1934 4.5 31.5 29.0 79.8
1935 3.9 57.2 30.5 85.2
1936 4.5 50.9 45.6 143.7
1937 4.5 46.4 65.9 137.4
1938 4.9 40.3 40.3 104.0
1939 4.9 37.0 22.5 348.0
1940 10.4 38.3 93.9 225.8
1941 7.8 52.1 113.7 266.0
1942 8.4 39.0 83.4 144.7
1943 0.6 33.0 54.4 33.9
1944 7.4 13.3 72.9 87.2
1945 14.7 56.9 85.4 172.1
1946 22.6 215.2 457.6 835.4
1947 47.8 276.4 498.6 1200.2
1948 60.8 286.6 600.7 1140.9
1949 41.3 229.5 479.4 975.0
1950 32.0 312.0 681.2 1067.7
1951 52.3 387.1 711.8 989.3
1952 50.6 379.1 460.4 784.1
1953 54.3 261.4 345.5 833.7
1954 83.7 382.8 632.5 883.8
1955 88.1 570.3 947.6 1500.9
1956 88.6 583.7 1045.6 1699.0
1957 142.6 767.7 905.4 1513.6
1958 101.9 593.6 895.5 1456.9
1959 95.4 920.1 881.7 1909.1
1960 156.3 847.8 1043.2 1888.7
1961 83.6 879.5 772.9 2025.2
1962 105.1 1153.1 1330.6 2119.6
1963 224.2 12i8.9 1202.7 2444.5APPENDIX TABLE B
INDUSTRY SECTORS AND SIC CODES
For Manufacturing, the codes are based on the 1945 SIC.
For Non-manufacturing they are based on the 1949 SIC. Except
for wholesale and retail trade and construction, the data in all tables
encompass both the corporate and non-corporate sectors. For the
above three industries, they encompass only the corporate sector.
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Stone, clay and glass 32
Primary metals 33
Fabricated metal products 34
Machinery except electrical 35
Electrical machinery 36
Motor vehicles and parts 371
Aircraft and parts 372
Other transportation equipment 373, 374
Non-manufacturing
Petroleum 29, 13









Wholesale trade 50, 51
Retail trade 52-59